Sizevs. Chemistry for CCN
J.G. Hudson, DRI, Reno, NV

An important issuefor the Indirect Aerosol Effect and DOE ASP
Program

Last year showed paticle sizevs. critica supersaturation (S = )
measurements that differed in MASE and RICO.

CBi ze matters more than chemistry for coud-nucleating ability of
aerosol particlesOby Dusek et d. published in Science Magazine,
June 2006.
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Figurel.. Sizeversuscritica S(S)
measurements from MASE (July 25, 2005)
and another projectN RICO (clean maritime
ar). Also plotted are the theoretical
relationships for NaCl and ammonium
sulfate, which are the most soluble of the
common components of the atmospheric
aerosol. The agreement of the RICO data
with these theoretical lines indicates that
those particles are nearly pure soluble salts.
The below cloud MASE datais therefore
less soluble than RICO while the above
cloud MASE datais considerably less
soluble.



Measured alimited rangeof sizeS . rdaionshipsin Germany.
Thisindicated that paticleS . could bededuced from paticlesize
measurements.

Sincesizeis easier to measurethan CCN or particle chemistry why
not apply this method everywhere and measure only paticle size
asfar as |AE is concerned.

Dusek e d. clams measurements in avariety of ar masses from
polluted to maritime, which suggests universaity.

But Dusek et d. aso suggests ar mass classification based on size-
S: might be necessary in order to deduce CCN from size
measurements?

Why?



Qo)

60 nm dry particles

10 I I R B B B A R N N B
- ® CN -
- v CCN _
- range of (1) A
0.8 — NaCl 2
: ve 7
i v ve 7
0.6 —
I Vv ® v ° _
0.4 —
L v o -
v eve e ve v e
02 1 1 L I N N I I
107 103 104

concentration (cm™)



0.4% S |

100 . ICN | | I 1T 11 II | | | 1 11 II
i CCN 7
- . range of (1) ? B .
B NaCl v o ve _
80 — ve
ﬁ v o
v o
u _‘_v:— _
60 —
L v ‘ —
L eve vl
40 1 1 1 L1 1 1 II 1 1 1 L1 1 1 II
102 103 104

concentration (cm-3)



Perhaps because previous size-S . measurements (Hudson and Da
1996), referenced but not compared, showed morevariability?
Morevariable (Hudson and Da1996) mainly at thelower end,
smal CCN in clean ar masses

Dusek et d. observed only rather large CCN that that Hudson and
Dausudly observed in more polluted air masses.

Dusek et d. probably only measured polluted ar, not any maritime
ar as clamed because maritime ar probably did not penetrate
Europe and the North Sea is probably not maritime anyway.

So perhaps size matters more than chemistry only if air mass or
region is classified



But ar masses could bemixed; i.e, polluted ar over the ocean
could produceabimoda distribution of Sceven within anarrow
Sizerangedueto vaiaions in paticdechemistry.

Wedo find abroader and sometimes bimoda distribution.

Size over chemistry may only goply in polluted ar masses, maybe
only in Germany.

Evenif it gopliesin dl ar massesthe fact tha ar masses need to
bedassified shows theimportance of chemistry.



